INTRODUCTION
The term intellectual and developmental disabilities (I/DD) has recently emerged as a term of preference to refer to the International Classification of Disease 10th revision (ICD-10) categories of mental retardation (F70e79) and pervasive developmental disorders (F84), the latter including autism spectrum disorder (ASD). The estimated prevalence of I/DD is approximately 3e4% for children in high income countries, 1e3 although much higher rates have been reported in some studies. 4 Intellectual and developmental disabilities are associated with increased mortality and morbidity, increased risk of social exclusion, and significant demands on families and health and social care agencies. 5 6 The lifetime costs to health and social care agencies of an individual with autism has been estimated at £2.4 million. 7 Previous studies have reported social gradients and ethnic disparities in the prevalence of some forms of I/DD. In particular, lower household socio-economic position (SEP) has frequently been reported to be associated with a marked increase in the prevalence of mild intellectual disability. However, the association between SEP and risk of more severe intellectual disability is less clear. While the majority of studies have reported no significant association, 1e3 11e13 others have reported that lower household SEP is also associated with an increased prevalence of severe intellectual disability, although the strength of the association is typically weaker than for mild intellectual disability. 14 15 There is some very limited evidence from studies to suggest inverse social gradients in the administrative prevalence of pervasive developmental disorders with higher rates reported among higher SEP families.
16e18 However, the current consensus suggests that this association is likely to reflect ascertainment bias in health and social care agencies rather than any social gradients in true prevalence. 16e19 Household SEP tends to be geographically clustered resulting in local geographical areas or neighbourhoods being characterised by differing levels of deprivation. 20 A growing body of research has focused on the effects on health and well-being of neighbourhood deprivation over and above any effects attributable to rates of household deprivation within areas. 21 While no study, to date, has investigated the independent association between neighbourhood deprivation and I/DD, the existing literature does suggest that neighbourhood level deprivation may have an impact on child cognitive development over and above any effects attributable to rates of household deprivation within any given areas. 22 Limited evidence also suggests that there may be associations between ethnicity and the prevalence of I/DD. For example, previous studies have reported (1) higher rates of more severe intellectual disability among some South Asian groups in the UK; 23 24 (2) higher rates of less severe intellectual disability among African-American US children 15 25 and indigenous Australians; 8 26 and (3) higher rates of pervasive developmental disorders in AfricanAmerican US children 18 27 and Afro-Caribbean British children. 28 However, there is an association between membership of many, though not all, minority ethnic groups in England and deprivation at either household or area level. For example, between 2005 and 2008 the median household income (adjusted for household composition and before deduction of housing costs) of Bangladeshi or Pakistani households in the UK was £238 per week; 42% less than that of White households. 20 One critical aspect of research in this area is to attempt to estimate the independent effects attributable to household deprivation, neighbourhood characteristics and ethnicity. To date, no studies have attempted to do this. Research in this area is also beset by a number of additional problems, including small and possibly unrepresentative sample sizes, and variation in, and unknown reliability of, case ascertainment methods. The aim of the present paper is to investigate the association between household SEP, area-level deprivation, ethnicity and the identification of I/DD in a near complete sample of English children aged 7e15 years.
METHODS Sample
Data were extracted from the English Spring 2008 School Census. The School Census is undertaken by the English Government Department for Education each school term (three each year) and collects information on all children enrolled in all English statefunded schools and non-profit making independent special schools during that term (http://www.teachernet.gov.uk/ management/ims/datacollections/sc2009/). Schools have a statutory responsibility to return Schools Census data under section 537A of the Education Act 1996. Given that overall rates of identification of special educational needs (SENs) show a sharp rise in the younger age ranges and then plateau from age 7 years onwards, 29 the sample was restricted to children in the age range 7e15 years (age 15 being the last year of compulsory education in the UK). The Spring 2008 School Census contained information on 5 180 550 children in this age range (97.2% of the estimated total population of English children in that age range).
i Children not included in the School Census include children being educated at home and children educated in independent (non-state funded) mainstream schools and profit-making independent special schools. Approval for use of these administrative data was granted by the Department for Education.
Measures

Intellectual and developmental disability
The School Census contains information on whether a child has been identified as having SENs and, if so, the stage of assessment of SEN and the nature of the identified SEN.
29e32 Stage of assessment is recorded at two levels. The lower level (School Action Plus) requires that the child has been identified by the school as having SENs and that the school's SENs co-coordinator and an external professional (eg, an educational psychologist) has been involved in the process of identification. The higher level involves the child having a formal Statement of SENda process that identifies the child's entitlements to specific support in the education system. The nature of the child's SEN is recorded against a predetermined series of categories. Three of these categories (moderate learning difficulties (MLDs), severe learning difficulties (SLDs) and profound multiple learning difficulties (PMLDs)) refer to different levels of severity of intellectual disability and one (autistic spectrum disorder (ASD)) relates to pervasive developmental disorders. 31 For each child, up to two categories of SEN can be recorded (primary, secondary). Of the children aged 7e15 years in the 2008 Spring School Census, 248 628 (4.8%) were identified at School Action Plus or with a Statement of SEN identified and having SENs associated with I/DD. Altogether, 104 503 of these children had a Statement of SEN (2.0% of the total sample; 42% of the sample of children identified with SENs associated with I/DD).
Household SEP
The School Census contains one indicator of household-level SEPdwhether the child is eligible for free school meals (FSMs). Eligibility for FSMs is determined by data linkage to government records of receipt of one of six means-tested welfare benefits by the child's parent(s). It should be noted that this indicator is of eligibility for, not uptake of, free school meals. Of the children aged 7e15 years in the 2008 Spring School Census, 800 336 (15.4%) were identified as being eligible for FSMs. As expected given the association between younger child age and child poverty, 33 rates of eligibility for FSMs systematically declined with child age from 17.1% among 7-year-olds to 12.6% among 15-year-olds.
Area deprivation
The School Census is linked through the postal code of the child's residence to the Income Deprivation Affecting Children Index (IDACI). 34 IDACI scores are the percentage of children in each Lower Level Super Output Area (LSOA) that live in families that are considered income deprived. Income deprivation is defined by receipt of means-tested welfare benefits. LSOAs are neighbourhoods with an average population of 1500 (range 1000e3000). IDACI scores were transformed into national deciles for the analyses reported below. As expected given the geographical clustering of household-level poverty, 33 rates of eligibility for FSMs systematically declined with reduced area deprivation from 42.2% in the most deprived decile to 1.5% in the least deprived decile.
Ethnicity
Child ethnicity is recorded in the School Census against a predetermined series of 18 categories. Ethnicity of the children aged 7e15 years in the 2008 Spring School Census was recorded as White British (78.2%), Pakistani (3.1%), Other White Background (3.1%), African (2.5%), Indian (2.3%), Caribbean (1.4%), Bangladeshi (1.3%), White and Black Caribbean (1.2%),; Other Mixed Background (1.2%), Other Asian Background (1.1%), Other Background (1.1%), White and Asian (0.7%), Other Black Background (0.5%), Irish (0.4%), Chinese (0.4%), White and Black African (0.3%), Gypsy/Romany (0.1%) and Traveller of Irish heritage (0.1%). As expected given the association between ethnicity and household-level poverty, 33 rates of eligibility for FSMs were higher in certain minority ethnic groups. Particularly high rates of FSM eligibility were observed among children of Traveller of Irish heritage (58%), Gypsy/Romany (42%), Bangladeshi (41%) and African (40%) heritage. Lower than average rates of FSM eligibility were observed among children of White British (12%), Chinese (10%) and Indian (10%) heritage.
Approach to analysis
While national guidance exists in relation to the process of identifying SENs, 30e32 it is the responsibility of each of the 150 local government areas in England to implement this guidance. Given possible variation in policy implementation across local government areas (and the clustering of children within local government areas), multilevel logistic regression was used to analyse the association between household SEP, area-level deprivation and ethnicity, and the identification of I/DD while i http://www.statistics.gov.uk/StatBase/Product.asp?vlnk¼539 controlling for clustering by local government area. Models were fitted using the xtlogit routines in Stata 10. 35 Analyses were undertaken for each type of SEN (regardless of stage of assessmentdthat is, combining SEN identified at School Action Plus and formal Statement of SEN), for each type of SEN for children with a formal Statement of SEN and separately for boys and girls with each type of SEN (regardless of stage of assessment). Given the associations between ethnicity, household deprivation and area deprivation (see above), multivariate analyses were conducted in which the effects of each variable were estimated while simultaneously controlling for the effects of all other variables in the model.
RESULTS
The overall prevalence of SEN associated with I/DD is presented in table 1. Tables 2 and 3 With regard to household SEP, the results in table 2 indicate that, when controlling for effects attributable to child age, gender, ethnicity and area deprivation, children who were eligible for FSMs were significantly more likely to be identified with all types of I/DD. However, the strength of the association was markedly higher for MLD (OR¼2.34) and SLD (OR¼2.42) than for PMLD (OR¼1.81) and ASD (OR¼1.30). Nevertheless, when controlling for all other variables in the model, the odds that a child would be identified as having ASD was still 30% greater (OR¼1.30) among children who were eligible for FSMs. A similar pattern of results was observed when analyses were restricted to children with formal Statements of SEN (table 3) and when analyses were stratified by gender. In all analyses, the strength of the association between FSM eligibility and SEN declined as the severity of intellectual disability increased and was weakest for ASD.
With regard to area deprivation, the results in table 2 indicate (when controlling for all other variables in the model) a positive (approximately linear) association between extent of area deprivation and rates of identification of MLD and SLD, although the strength of the association is markedly stronger for MLD. However, no such pattern is evident for PMLD and ASD. Rather, rates of identification are significantly lower in the most deprived decile of area deprivation. Again, a similar pattern of results was observed when analyses were restricted to children with formal Statements of SEN (table 3) . However, in these analyses: (1) the strength of association between area deprivation and rates of identification of MLD and SLD was markedly attenuated; while (2) the strength of association between areas of high deprivation and low rates of identification of PMLD and ASD was markedly strengthened with this effect being apparent in the bottom two deciles of area deprivation.
With regard to ethnicity, the results in 
DISCUSSION Principal findings
Multilevel multivariate analyses on a nearly complete sample of English children aged 7e15 years indicated that: (1) lower household SEP was associated with increased rates of identification of intellectual and developmental disabilities, especially less severe forms of intellectual disability; (2) higher levels of area deprivation were associated with increased rates of identification of less severe forms of intellectual disability but decreased rates of identification of profound multiple intellectual disability and ASD; (3) while minority ethnic status was, in general, associated with lower rates of identification of intellectual and developmental disabilities, exceptions to this general pattern included higher rates of identification of less severe forms of intellectual disability among Gypsy/Romany and Traveller children of Irish heritage, and higher rates of identification of more severe forms of intellectual disability among children of Pakistani and Bangladeshi heritage.
Strengths and limitations of the study
The main strengths of the study are (1) the use of an extremely large national sample of children with almost complete population coverage for the chosen age range; (2) data linkage to robust indicators of household SEP and area-level disadvantage; and (3) the use of an age-range (7e15 years) in which it is likely that all children with I/DD would have been identified by education services. The main limitations of the study are (1) the unknown validity of SEN ascertainment and coding, (2) the cross-sectional nature of the design and (3) the limited information available regarding household and family characteristics.
While there exists clear and extensive guidance to schools regarding the identification and coding of SENs associated with I/DD, 30e32 no formal evaluation has been undertaken to determine the validity of the system against 'gold standard' diagnostic procedures. This is a concern given the evidence to suggest that the correspondence between administrative ascertainment and clinical testing can be far from optimal. 4 19 Nevertheless, several strands of evidence support the robustness of the data used. First, as noted above, schools are provided with clear and extensive guidance regarding the identification and coding of SEN associated with I/DD. 30e32 Second, Statements of SEN almost always require the involvement of accredited external professionals (eg, educational psychologists, paediatricians). Third, the overall identification rates for mild and severe intellectual disability and for ASD are consistent with the results of previous research.
1e3 5 6 16 17 19 Finally, variation in the identification rates are largely consistent with the results of previous research in indicating strong associations between SEP and less severe intellectual disabilities and between male gender and ASD. 1e3 5 6 16 17 19 The cross-sectional nature of the design obviously imposes severe limitations on the identification of any causal pathways that may underlie the observed associations. Finally, while it would have been preferable to employ multiple indicators to capture the complex nature of the key independent variables such data were not available. For example, other indicators of household SEP (eg, equivalised household income, hardship, patterns of adult employment) and related family characteristics (eg, parental education and IQ) may have helped decompose the key aspects of poorer households that were associated with increased rates of identification of I/DD. Similarly, the availability of indicators of the multiple facets of ethnicity (eg, group affiliation/assimilation, religion, exposure to racism) may have helped decompose the key aspects of minority ethnic status that were associated with increased rates of identification of I/DD. 36 
Meaning of the study
The association between the identification of SENs associated with intellectual and developmental disabilities and lower household SEP and greater area deprivation suggests that children whose development is already compromised (and especially children with less severe intellectual disabilities) are at increased risk of exposure to social conditions that are themselves inimical to healthy development. 37e43 As such, children with I/DD make up a disproportionate proportion of the population of children who are 'at risk' of poor health. While few studies have attempted to estimate the extent to which the poorer health outcomes experienced by children with I/DD may be attributable to their increased risk of exposure to socio-economic disadvantage (rather than impairment specific factors), the results of this nascent literature suggest that increased risk of exposure to socio-economic disadvantage may account for: 20e50% of the risk of poorer mental and physical health among children with intellectual disabilities 44e47 and most or all of the risk of poorer mental health and low rates of well-being among mothers of children with intellectual disabilities. 48 While, as noted above, the cross-sectional design of the study precludes drawing causal inferences, the data are consistent with the existing literature suggesting that these social gradients in childhood are likely to reflect two processes. First, exposure to socio-economic adversity (and associated material and psychosocial hazards) prenatally and in the early years impairs cognitive development and will consequently increase the incidence of I/DD. 41 42 Second, the heritability of general cognitive ability, when combined with the association between low cognitive ability and social position, is likely to make a contribution to the existence of social gradients in intellectual disability. 49 However, the strength of this effect is highly contested. 50 Resolving this issue will require the use of research designs that can help untangle the relative contribution of multiple pathways through which the intergenerational transmission of intellectual ability may occur (eg, direct genetic influences, intergenerational social influences on cognitive development and the impact of low parental intelligence on downward social mobility).
The results of the study are the first (to our knowledge) to highlight the association between area deprivation and the prevalence of less severe intellectual disability. While caution does need to be exercised, especially given the limited measurement of household-level deprivation, the results are consistent with existing literature on the impact of area-level deprivation on cognitive development. 22 The results indicated that children living in lower SEP households were more likely to be identified as having ASD. This result stands in contrast to the existing literature, which has reported no evidence of social gradients in the prevalence of ASD or reverse gradients. 16e19 However, the present study is the first (to our knowledge) to examine the association with household SEP while controlling for the effects of area-level deprivation, age, gender and ethnicity. It is not possible at this stage to determine whether this reflects true variation in underlying prevalence (and, if so, whether this gradient is apparent in other countries) or whether this reflects peculiarities of the ascertainment system.
Finally, the results suggest the possible operation of identification biases in the data used. First, with a few notable exceptions, rates of identification were generally lower in children from minority ethnic communities once the effects of household SEP and area-level deprivation are taken into account. Second, rates of identification of more severe intellectual disabilities and ASD were significantly reduced in the most deprived area decileda relationship that was strengthened when analyses were restricted to children with formal Statements of SEN. While it is possible that these results reflect true variation in the prevalence of I/DD (eg, resulting from increased child mortality rates in the most deprived communities), they may also reflect such issues as (1) increased rates of exclusion of children with SENs from state-maintained schools in the most deprived communities; (2) increased difficulties that families from deprived or minority ethnic communities may have in accessing professional support; and (3) failure of schools in the most deprived communities to identify more severe forms of I/DD or acquire Statements of SEN for their pupils.
Unanswered questions and future research
Future research is required to better understand (1) the causal pathways that contribute to the observed social gradients (eg,. through the use of longitudinal genetically informed studies); (2) the salience of area or neighbourhoods to the prevalence of less severe intellectual disability; and (3) the robustness of the reported association between lower household SEP and increased prevalence of autistic spectrum disorder.
What is already known on this subject
The prevalence of less severe intellectual disability is greater among children in families of lower socio-economic position.
There is unclear and conflicting evidence regarding the association between socio-economic position, ethnicity and more severe intellectual disability and developmental disabilities such as autism.
What does this study add
We have shown that, when controlling for the effects of ethnicity and area-level deprivation, the prevalence of all major forms of intellectual and developmental disability is greater among children in families of lower socio-economic position. Area disadvantage is also independently associated with increased prevalence of less severe intellectual disability.
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